Prokaryotic expression and refolding of EGFR extracellular domain and generation of phage display human scFv against EGFR.
The epidermal growth factor receptor (EGFR), overexpressed in many epithelial tumors, is emerging as an attractive target for cancer therapy. Antibodies to the extracellular region of EGFR play a key role in the development of a mechanistic understanding and cancer therapy. In the present study, we demonstrated for the first time that EGFR-truncated extracellular domain (EGFR-tED), which was expressed in Escherichia coli BL21 (DE3) cells in the form of inclusion bodies, could be purified and renatured. The EGFR-tED protein was purified by gel filtration and Ni-NTA affinity chromatography with high purity (>90%) and refolded by a urea gradient size-exclusion chromatography, which could bind its ligand EGF in a concentration-dependent manner. The renatured EGFR was used for biopanning anti-EGFR scFvs from a human synthetic antibody phage display library. Combined with an additional cell-based ELISA screen, a novel scFv, E10, was obtained with two-fold more potent on the binding to EGFR-bearing tumor cells (the epidermoid carcinoma cell line A431) and the inhibition of A431 cells proliferation than scFv 11F8, suggesting that the E10 has the potential to be developed as therapeutic agents to solid tumors associated with EGFR overexpression.